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ST.  LOUIS'  MISSOURI  83101 


SUBJECT:  Von  Der  Ahe  Dam  Phase  I  Inspection  Report 


This  report  presents  the  results  of  field  inspection  and  evalua 
tion  of  the  Von  Der  Ahe  Dam. 


It  was  prepared  under  the  National  Program  of  Inspection  of  Non 
Federal  Dams. 


This  dam  has  been  classified  as  unsafe,  non-emergency  by  the  St 
Louis  District  as  a  result  of  the  application  of  the  following 
criteria: 

1)  Spillway  will  not  pass  50  percent  of  the  Probable  Maxi 
mum  Flood  without  overtopping  the  dam. 

2)  Overtopping  of  the  dam  could  result  in  failure  of  the 
dam. 

3)  Dam  failure  significantly  increases  the  hazard  to  loss 
of  life  downstream. 
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Name  of  Dam:  Von  Der  Ahe  Dam 

State  Located:  Missouri 

County  Located:  Franklin  County 

Stream:  Tributary  of  Calvey  Creek 

Date  of  Inspections:  25  June  1979 

22  May  1980 


Von  Der  Ahe  Dam  was  inspected  by  an  interdisciplinary 
team  of  engineers  from  Anderson  Engineering,  Inc.  of  Spring- 
field,  Missouri  and  Hanson  Engineers,  Inc.  of  Springfield, 
Illinois.  The  purpose  of  the  inspection  was  to  make  an  as¬ 
sessment  of  the  general  condition  of  the  dam  with  respect  to 
safety,  based  upon  available  data  and  visual  inspection,  in 
order  to  determine  if  the  dam  poses  hazards  to  human  life  or 
property. 

The  guidelines  used  in  the  assessment  were  furnished  by 
the  Department  of  the  Army,  Office  of  the  Chief  of  Engi¬ 
neers,  and  they  have  been  developed  with  the  help  of  several 
Federal  and  State  agencies,  professional  engineering  organi¬ 
zations,  and  private  engineers.  Based  on  these  guidelines, 
this  dam  has  been  classified  by  the  St.  Louis  District 
Corps  of  Engineers  as  a  small  size  dam  with  a  high  down¬ 
stream  hazard  potential.  The  estimated  damage  zone  extends 
approximately  2  miles  downstream  of  the  dam.  Located  within 
this  zone  are  6  dwellings  and  8  mobile  homes. 

Our  inspection  and  evaluation  indicates  that  the  com¬ 
bined  spillways  do  not  meet  the  criteria  set  forth  in  the 
guidelines  for  a  dam  having  the  above  size  and  hazard  poten¬ 
tial.  The  combined  spillways  will  pass  33  percent  of  the 
Probable  Maximum  Flood  without  overtopping.  The  Probable 
Maximum  Flood  is  defined  as  the  flood  discharge  that  may  be 
expected  from  the  most  severe  combination  of  critical  meteo- 
rologic  and  hydrologic  conditions  that  are  reasonably  pos¬ 
sible  in  the  region.  The  guidelines  require  that  a  dam  of 
small  size  with  a  high  downstream  hazard  potential  pass  50 
to  100  percent  of  the  PMF.  Considering  the  volume  of  water 
impounded,  the  height  of  the  dam  and  the  large  flood  plain 
downstream,  50  percent  of  the  PMF  has  been  determined  to  be 
the  appropriate  spillway  design  flood.  The  100-year  fre¬ 
quency  flood  will  not  overtop  the  dam.  The  100-year  flood  is 
one  that  has  a  1  percent  chance  of  being  exceeded  in  any 
given  year. 


-  The  embankment  appeared  to  .be  generally  in  good  condi¬ 
tion.  Deficiencies  visually  observed  by  the  inspection  team 
were:  (1)  Erosion  of  downstream  face  at  toe  of  embankment; 
(2)  Erosion  of  upstream  face  of  dam  at  elevation  of  primary 
spillway  inlet;  (3)  Lack  cf  trash  rack  on  the  primary  spill¬ 
way  inlet;  and  (4)  Apparent  seepage  through  bedrock  in  the 
east  abutment;  (5)  Seepage  through  drain  pipe  valve.  Anoth¬ 
er  deficiency  was  the  lack  of  seepage  and  stability  analysis 
records. 

It  is  recommended  that  the  owners  take  the  necessary 
action  in  the  near  future  to  correct  the  deficiencies  re¬ 
ported  herein.  A  detailed  discussion  of  these  deficiencies 
is  included  in  the  following  report. 


Dave  Daniels,  P.E  \ 
Hanson  Engineers,  Inc. 


n  Merales 


on  Engineers 


'Steven  L.  Brady,  P.E^ 
Anderson  Engineers,  P..JS, 

Tom  Beckley,  P.E.  1 
Anderson  Engineers,'  Inc. 


^  &KQ,  _ 

Gene  Werteptfy,  .P.E. 
Hanson  Engineers,  Inc. 
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SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL: 

A.  Authority: 

The  National  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  safety  inspection  of 
dams  throughout  the  United  States.  Pursuant  to  the  above, 
the  St.  Louis  District,  Corps  of  Engineers,  District  Engi¬ 
neer  directed  that  a  safety  inspection  be  made  of  Von  Der 
Ahe  Dam  in  Franklin  County,  Missouri. 

B .  Purpose  of  Inspection: 

The  purpose  of  the  inspection  was  to  make  an  assessment 
of  the  general  condition  of  the  dam  with  respect  to  safety, 
based  upon  available  data  and  a  visual  inspection  in  order 
to  determine  if  the  dam  poses  hazards  to  human  life  or  prop¬ 
erty. 


C.  Evaluation  Criteria: 


Criteria  used  to  evaluate  the  dam  were  furnished  by  the 
Department  of  the  Army,  Office  of  the  Chief  Engineers,  "Rec¬ 
ommended  Guidelines  for  Safety  Inspection  of  Dams,  Appendix 

D."  These  guidelines  were  developed  with  the  help  of  several 
federal  agencies  and  many  state  agencies,  professional  engi¬ 
neering  organizations,  and  private  engineers. 

1.2  DESCRIPTION  OF  PROJECT: 

A.  Description  of  Dam  and  Appurtenances: 

The  Von  Der  Ahe  Dam  is  an  earth  fill  structure  approx¬ 
imately  37  ft.  high  and  660  ft.  long  at  the  crest.  The  ap¬ 
purtenant  works  consist  of  an  18  inch  diameter  concrete  pipe 
at  east  abutment,  a  24  inch  diameter  steel  primary  spillway 
pipe  at  Sta.  4  +  82  and  a  9  inch  diameter  steel  drawdown 
pipe  at  Sta.  4  +  95.  Sheet  3  of  Appendix  A  shows  a  plan, 
profile  and  typical  section  of  the  embankment. 

B.  Location: 


The  dam  is  located  in  the  east  central  part  of  Franklin 
County,  Missouri  on  a  tributary  of  Calvey  Creek.  The  dam 
and  lake  are  within  the  Lonedell,  Missouri  7.5  minute  quad- 


-  6  - 


m 
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rangle  sheet  (Section  24,  T42N,  R2E  -  latitude  38  21.7'; 
longitude  90  45. 1').  Sheet  2  of  Appendix  A  shows  the  general 
vicinity. 


C.  Size  Classification; 

With  an  embankment  height  of  37  ft.  and  a  maximum  stor¬ 
age  capacity  of  approximately  328  acre-ft.,  the  dam  is  in 
the  small  size  category. 

D.  Hazard  Classification: 


The  St.  Louis  District,  Corps  of  Engineers  has  classi¬ 
fied  this  dam  as  a  high  hazard  dam.  The  estimated  damage 
zone  extends  approximately  2  miles  downstream  of  the  dam. 
Located  within  this  zone  are  6  dwellings  and  8  mobile  homes. 

E.  Ownership: 

The  dam  is  owned  by  Mr.  Russell  L.  Von  Der  Ahe.  The 
owner's  address  is  600  Rudder  Ave.,  Fenton,  Missouri  63026. 

F.  Purpose  of  the  Dam: 

The  dam  was  constructed  primarily  for  recreational  pur¬ 
poses. 


G.  Design  and  Construction  History: 

The  design  information  obtained  for  this  dam  is  as 
shown  on  Sheets  4  through  6  of  Appendix  A.  Construction  of 
the  dam  was  completed  by  William  Tyree  Excavating,  Sullivan, 
Missouri  in  the  summer  of  1977.  The  construction  is  pat¬ 
terned  after  similar  dams  designed  by  the  Soil  Conservation 
Service.  The  material  for  the  embankment  was  obtained  from 
the  lake  area.  The  owner  stated  that  the  dam  commenced  to 
leak  in  the  fall  of  1978.  Leakage  from  the  dam  surfaced 
several  hundred  yards  downstream.  A  trench  was  excavated 
near  the  downstream  toe  to  determine  if  the  dam  was  leaking 
through  the  embankment.  A  negligible  amount  of  water  entered 
the  trench  through  the  embankment.  At  this  time  the  drawdown 
pipe  was  used  to  assist  in  lowering  the  pool  level.  Techni¬ 
cal  assistance  was  obtained  from  Mr.  Thomas  Dean  of  the 
Missouri  Department  of  Natural  Resources.  Reports  written 
by  Mr.  Dean  are  included  in  Appendix  A.  At  the  time  of  in¬ 
spection,  excavation  to  bedrock  in  the  lake  area  near  the 
east  abutment  was  completed.  This  exposed  rock  revealed 
separation  between  two  different  formations.  This  appeared 
to  be  a  fairly  massive  sandstone  over  a  thinly  bedded  and 
cracked  limestone.  The  rock  had  been  blasted  back  into  the 
i  east  abutment.  The  separation  at  this  point  appeared  small. 

► 
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Subsequent  to  our  site  inspection  a  grout  curtain  was 
drilled  by  Test  Drilling  Service  Co.  of  St.  Louis,  Missouri. 
The  line  of  grout  holes  were  drilled  through  the  embankment 
from  the  east  abutment  westward  to  the  excavated  pit  at  the 
toe  of  the  upstream  face  (Sta.  2  +  35).  Mr.  Tom  Dean  of  the 
Missouri  Department  of  Natural  Resources  said  the  grout 
holes  were  drilled  generally  on  the  front  face  of  the  dam. 
On  July  27,  1979,  Mr.  Tyree  said  the  grouting  program  was 

completed  and  the  excavated  area  would  be  filled  in  and  the 
lake  allowed  to  fill. 

H.  Normal  Operative  Procedures: 

The  uncontrolled  flow  from  the  lake  is  passed  through 
the  24  inch  diameter  spillway  pipe  near  the  center  of  the 
embankment,  an  earth  cut  spillway  in  the  west  abutment  and 
an  18  inch  diameter  concrete  pipe  in  the  east  abutment.  The 
pool  level  has  been  up  to  the  24  inch  diameter  pipe  and  sub¬ 
sequently  drained  due  to  apparent  leakage. 

1.3  PERTINENT  DATA; 

Pertinent  data  about  the  dam,  appurtenant  works,  and 
reservoir  are  presented  in  the  following  paragraphs.  Sheet 
3  of  Appendix  A  presents  a  plan,  profile  and  typical  section 
of  the  embankment. 

A.  Drainage  Area: 

The  drainage  area  for  this  dam,  as  obtained  from  the 
U.S.G.S.  quad  sheet,  is  equal  to  approximately  292  acres. 

B.  Discharge  at  Dam  Site: 

(1)  All  discharge  at  the  dam  site  is  through  uncontrolled 
spillways. 

(2)  Estimated  Total  Spillway  Capacity  at  Maximum  Pool  (Top 

of  Dam  -  El.  104.3):  701  cfs 

(3)  Estimated  Capacity  of  Primary  Spillway:  22  cfs 

(4)  Estimated  Experienced  Maximum  Flood  at  Dam  Site: 

Unknown 

(5)  Diversion  Tunnel  Low  Pool  Outlet  at  Pool  Elevation: 

Not  Applicable 

(6)  Diversion  Tunnel  Outlet  at  Pool  Elevation:  Not  Appli¬ 
cable 
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(7)  Gated  Spillway  Capacity  at  Pool  Elevation:  Not  Appli¬ 
cable 

(8)  Gated  Spillway  Capacity  at  Maximum  Pool  Elevation:  Not 
Applicable 

C.  Elevations:  (See  Sheet  3,  Appendix  A  for  benchmark) 

(1)  Top  of  Dam:  104 . 3  Feet  (Low  Point);  105 « 5  Feet  (Ave.) 

(2)  Principal  Spillway  Crest:  98 . 0  Feet 

(3)  Emergency  Spillway  C rest:  102.2  Feet 

(4)  Principal  Outlet  Pipe  Invert:  98 . 0  Feet 

(5)  Streambed  at  Centerline  of  Dam:  70.0  Feet 

(6)  Pool  on  Date  of  Inspection:  70.0  Feet  (Empty) 

(7)  Apparent  High  Water  Mark:  97 . 6  Feet 

(8)  Maximum  Tailwater:  Unknown 

(9)  Upstream  Portal  Invert  Diversion  Tunnel:  Not  Applicable 

(10)  Downstream  Portal  Invert  Diversion  Tunnel:  Not  Appli¬ 
cable 


D. 

Reservoir  Lengths: 

(1) 

At 

Top  of  Dam:  2180  Feet 

(2) 

At 

Principal  Spillway  Crest: 

1800 

Feet 

(3) 

At 

Emergency  Spillway  Crest: 

1990 

Feet 

E. 

Storage  Capacities: 

(1) 

At 

Principal  Spillway  Crest: 

187 

Acre-Feet 

(2) 

At 

Top  of  Dam:  328  Acre-Feet 

(3) 

At 

Emergency  Spillway  Crest: 

282 

Acre-Feet 

F. 

Reservoir  Surface  Areas: 

(1) 

At 

Principal  Spillway  Crest: 

20  Acres 

(2) 

At 

Top  of  Dam:  25  Acres  (Low 

Point) t  27  Ac 

Point) 
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till 


(3)  At  Emergency  Spillway  Crest:  23  Acres 

G.  Dam: 

(1)  Type:  Earth  Fill 

(2)  Length  at  Crest:  660  Feet 

(3)  Height:  37  Feet 

(4)  Top  Width:  _1^  Feet 

(5)  Side  Slopes:  Upstream  3. OH  to  1.0V;  Downstream  3. OH 
to  1.0V  (See  Sheet  3  of  Appendix  A) 

(6)  Zoning:  Homogeneous  -  No  Internal  Drainage 
(Information  obtained  from  Mr.  Persley,  the  caretaker) 

(7)  Impervious  Core:  None  (Information  obtained  from  Mr. 
Persley,  the  caretaker) 

(8)  Cutoff:  Key  Trench  to  Rock  (Information  obtained  from 
Mr.  Persley,  the  caretaker) 

(9)  Grout  Curtain:  See  Paragraph  1.2G. 

H.  Diversion  and  Regulating  Tunnel: 

(1)  Type:  None 

(2)  Length:  Not  Applicable 

(3)  Closure:  Not  Applicable 

(4)  Access:  Not  Applicable 

(5)  Regulating  Facilities:  Not  Applicable 

I.  Spillway 

1.1  Principal  Spillway: 

(1)  Location:  Approximately  center  of  dam 

(2)  Type:  24  inch  diameter  steel  pipe  (uncontrolled) 

1.2  Emergency  Spillways: 

(1)  Location:  West  abutment  and  East  abutment. 
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(2)  Type:  Cut  into  Natural  Earth  in  the  West  abutment  and 
an  18  inch  diameter  concrete  pipe  at  the  East  abutment. 

J.  Regulating  Outlets: 

A  9  inch  diameter  steel  pipe  is  located  in  the  embank¬ 
ment  at  Sta.  4  +  95  for  drawdown  purposes.  The  valve  for 
the  pipe  is  located  on  the  downstream  face  of  the  dam  adja¬ 
cent  to  the  outlet  (See  photo  No.  10,  15  &  16  -  Appendix  D) . 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN: 

The  Soil  Conservation  Service  provided  some  preliminary 
design  assistance  for  Von  Der  Ahe  Dam.  Sheet  4,  5  &  6  of 
Appendix  A  contain  some  design  information  on  the  primary 
and  emergency  spillway.  No  other  design  computations  or  re¬ 
ports  could  be  located.  No  documentation  of  construction 
inspection  records  have  been  obtained.  To  our  knowledge 
there  are  no  documented  maintenance  data. 

A.  Surveys: 

No  information  regarding  pre-construction  surveys  are 
able  to  be  obtained.  Sheet  3  of  Appendix  A  presents  a  plan, 
profile  and  cross  section  of  the  dam  from  survey  data  ob¬ 
tained  during  the  site  inspection.  The  top  of  the  inlet  of 
the  24  inch  diameter  steel  pipe  primary  spillway  was  used  as 
a  site  datum  of  assumed  elevation  100.00  (See  Sheet  3,  Ap¬ 
pendix  A)  . 

B.  Geology  and  Subsurface  Materials: 

The  site  is  located  near  the  northeastern  limit  of  the 
Ozarks  geologic  region  of  Missouri.  The  Ozarks  are  charac¬ 
terized  topographically  by  hills,  plateaus  and  deep  valleys. 
The  most  common  bedrock  types  are  dolomite,  sandstone  and 
chert.  The  Missouri  Geological  Survey  indicates  that  the 
bedrock  in  the  site  area  consists  primarily  of  the  Jefferson 
City  formation  of  the  Canadian  Series  in  the  Ordovician  Sys¬ 
tem.  The  Jefferson  City  formation  is  composed  principally 
of  light  brown  to  brown  medium  to  fine  crystalline  dolomite 
and  argillaceous  dolomite.  The  publication  "Caves  of  Mis¬ 
souri"  indicates  that  while  numerous  caves  are  known  to  ex¬ 
ist  in  Franklin  County,  they  are  densely  clustered  in  the 
south-central  part  of  the  county,  at  least  15  miles  from  the 
site. 

The  "Geologic  Map  of  Missouri"  indicates  a  normal  fault 
passing  about  6  miles  northwest  of  the  site  in  a  north-south 
direction.  The  Missouri  Geological  Survey  has  indicated  that 
the  faults  in  this  area  are  generally  considered  to  be  inac¬ 
tive  and  have  been  for  several  hundred  million  years. 

The  soils  overlying  the  Jefferson  City  formation  are  of 
the  Union-Fullerton-McGi rk  Soil  Association,  and  consist  of 
a  veneer  of  clayey  residual  material  with  a  thin  cover  of 
loess.  The  loessial  deposits  in  upland  areas  are  generally 
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about  5  feet  thick.  The  soils  used  in  the  embankment  appear 
to  all  fall  within  the  Unified  Soil  Classification  of  CL. 


C.  Foundation  and  Embankment  Design: 

No  design  computations  are  available.  Information  from 
Mr.  Persley,  the  owner's  caretaker,  indicates  that  the  dam 
is  composed  of  materials  taken  from  the  lake  area  upstream 
of  the  dam.  A  core  trench  to  bedrock  was  incorporated  under 
the  dam.  The  maximum  depth  of  the  trench  was  approximately 
20  feet.  The  trench  was  filled  using  clay  taken  from  the 
upstream  lake  area.  No  internal  drainage  features  were  in¬ 
corporated,  nor  is  there  any  particular  zoning  of  the  em¬ 
bankment.  No  construction  inspection  records  are  available. 
The  information  contained  in  this  paragraph  was  obtained 
from  Mr.  Persley. 

D.  Hydrology  and  Hydraulics; 

Included  as  Sheets  5  &  6  of  Appendix  A  are  the  design 
calculations  for  the  emergency  and  primary  spillways  as  pre¬ 
pared  by  the  Soil  Conservation  Service.  Our  analyses  of  the 
PMF  are  presented  in  Appendix  C.  These  analyses  were  based 
on  our  field  survey  and  observations,  and  estimates  of  areas 
and  volumes  from  the  U.S.G.S.  quad  sheet.  It  was  concluded 
that  the  structure  will  pass  33  per  cent  of  the  Probable 
Maximum  Flood  without  overtopping.  The  100-year  frequency 
flood  will  not  overtop  the  dam. 

E.  Structure: 


The  appurtenant  structures  for  the  dam  are  the  9  inch 
diameter  drawdown  pipe  with  the  valve  at  the  downstream  end, 
the  24  inch  diameter  primary  spillway  pipe  and  the  18  inch 
diameter  concrete  culvert  pipe.  The  drawdown  pipe  has  3 
anti-seep  collars  as  indicated  by  Mr.  Persley.  The  drawdown 
pipe  was  used  to  lower  the  lake  when  the  leakage  from  the 
lake  was  observed.  Design  information  available  is  included 
in  Appendix  A. 

2.2  CONSTRUCTION: 


No  construction  inspection  data  have  been  obtained. 

2.3  OPERATION  AND  MAINTENANCE: 

There  are  no  operating  records  to  our  knowledge.  The 
dam  has  not  been  in  existence  long  enough  for  vegetation  to 
be  a  problem. 
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2.4  EVALUATION: 


A.  Availability: 

The  engineering  data  available  are  as  listed  in  Section 

2.1. 

B.  Adequacy: 

The  engineering  data  available  were  inadequate  to  make 
a  detailed  assessment  of  the  design,  construction,  and  oper¬ 
ation.  Seepage  and  stability  analyses  comparable  to  the  re¬ 
quirements  of  the  "Recommended  Guidelines  for  Safety  Inspec¬ 
tion  of  Dams"  were  not  available,  which  is  considered  a  de¬ 
ficiency.  These  seepage  and  stability  analyses  should  be 
performed  for  appropriate  loading  conditions  (including 
earthquake  loads)  and  made  a  matter  of  record. 

C.  Validity: 

No  valid  engineering  data  on  the  design  or  construction 
of  the  embankment  are  available  to  our  knowledge. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS; 

A.  General: 


The  field  inspection  was  made  on  25  June  1979.  The  in¬ 
spection  team  consisted  of  personnel  from  Anderson  Engineer¬ 
ing,  Inc.  of  Springfield,  Missouri  and  Hanson  Engineers, 
Inc.  of  Springfield,  Illinois.  The  team  members  were: 

David  Daniels-Hanson  Engineers,  Inc.  (Geotechnical  Engineer) 
Nelson  Morales  -  Hanson  Engineers,  Inc.  (Hydraulic  Engineer) 
Steven  L.  Brady  -  Anderson  Engineering,  Inc.  (Civil  Engineer) 
Tom  Beckley  -  Anderson  Engineering,  Inc.  (Civil  Engineer) 

B.  Dam: 


At  the  time  of  inspection  there  was  no  water  present  in 
the  lake.  The  embankment  appears  to  be  generally  in  good 
condition.  The  centerline  of  the  dam  was  constructed 
straight  with  an  obvious  crown  across  the  crest.  Some  sur¬ 
face  cracking  was  observed  along  the  top  of  the  dam  although 
this  did  not  appear  to  be  serious.  The  cracks  were  thin 
shrinkage  cracks  of  the  soil  crust.  The  cracks  were  approx¬ 
imately  1/16  inch  wide  and  1/4  inch  deep.  No  sloughing  of 
the  embankment  was  noted.  Minor  erosion  along  the  length  of 
the  downstream  toe  of  the  embankment  was  observed.  This 
erosion  appeared  to  be  recent.  Some  erosion  due  to  wave  ac¬ 
tion  was  noted  on  the  upstream  face  at  the  level  of  the  pri¬ 
mary  spillway.  No  riprap  was  used  on  the  upstream  face. 

At  Sta.  2  +  35  at  the  toe  of  the  upstream  face  an  exca¬ 
vation  was  open  down  into  bedrock.  This  excavation  is  part 
of  the  remedial  work  to  stop  seepage  through  the  east  abut¬ 
ment  as  described  in  paragraph  1.2G.  An  area  of  reeds  and 
cattails  were  observed  several  hundred  yards  downstream  from 
the  dam.  As  per  the  investigation  made  by  the  Missouri  De¬ 
partment  of  Natural  Resources  this  area  is  where  the  leakage 
from  the  lake  is  surfacing. 

No  instrumentation  (monuments,  piezometers,  etc.)  was 
observed . 


C.  Appurtenant  Structures: 

C.l  Primary  Spillway: 

The  24  inch  diameter  spillway  is  clear  at  both  inlet 
and  outlet.  Some  erosion  is  present  around  the  inlet  of  the 
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pipe.  The  outlet  at  the  downstream  toe  is  approximately  2 
feet  above  natural  bedrock.  The  inlet  does  not  have  a  trash 
rack . 


C. 2  Emergency  Spillways: 

The  emergency  spillways  are  in  the  west  and  east  abut¬ 
ments.  The  spillways  downstream  are  relatively  free  of 
brush  and  vegetation  and  are  protected  from  the  toe  of  the 
dam.  To  our  knowledge  the  spillways  have  never  been  used. 

D.  Reservoir: 


The  slopes  adjacent  to  the  lake  are  moderate  and  no 
sloughing  or  serious  erosion  was  noted.  The  watershed  has 
some  woods  but  is  primarily  pastureland. 

G.  Downstream  Channel: 


The  slope  of  the  channel  is  slight  to  moderate.  The 
streambed  is  relatively  clear  of  trees  and  debris.  At  ap¬ 
proximately  150  feet  downstream  of  the  primary  spillway  out¬ 
let  the  channel  is  in  bedrock. 

3.2  EVALUATION: 


The  erosion  areas  on  the  downstream  face  of  the  embank¬ 
ment  at  the  toe  should  be  corrected  and  maintained.  Erosion 
caused  by  wave  action  of  the  upstream  face  should  be  cor¬ 
rected  and  maintained. 

After  the  repairs  are  completed  and  the  lake  is  allowed 
to  reach  normal  pool  level,  the  leakage  areas  should  be  in¬ 
vestigated  by  an  engineer  experienced  in  the  design  and  con¬ 
struction  of  dams. 

Because  the  valve  of  the  lake  drain  is  located  on  the 
downstream  face  of  the  dam,  the  full  head  of  water  impounded 
by  the  dam  is  acting  entirely  through  the  dam.  The  area 
around  the  lake  drain  outlet  should  be  periodically  inspec¬ 
ted  for  seepage  which  might  indicate  a  leak  or  rupture  of 
the  drain  pipe  which  could  eventually  initiate  a  piping 
failure  through  the  embankment.  A  trash  rack  should  be  in¬ 
stalled  on  the  primary  spillway  inlet. 

Photographs  of  the  dam,  appurtenant  structures,  and  the 
reservoir  are  presented  in  Appendix  D. 


SECTION  3A  -  VISUAL  INSPECTION 


3A.1  FINDINGS: 

A,  General: 

An  additional  field  inspection  was  made  on  22  May  1980. 
The  inspection  team  consisted  of  personnel  from  Anderson  En¬ 
gineering,  Inc.  of  Springfield,  Missouri  and  Hanson  Engi¬ 
neers,  Inc.  of  Springfield,  Illinois.  The  team  members  were: 

David  Daniels-Hanson  Engineers,  Inc.  (Geotechnical  Engineer) 
Gene  Wertepny  -  Hanson  Engineers,  Inc.  (Hydraulic  Engineer) 
Steven  L.  Brady  -  Anderson  Engineering,  Inc.  (Civil  Engineer) 
Tom  Beckley  -  Anderson  Engineering,  Inc.  (Civil  Engineer) 

B.  Dam: 


At  the  time  of  inspection  the  lake  was  partially  filled 
with  water.  The  embankment  appears  to  be  generally  in  good 
condition.  The  centerline  of  the  dam  was  constructed 
straight  with  an  obvious  crown  across  the  crest.  Some  sur¬ 
face  cracking  was  observed  along  the  top  of  the  dam  although 
this  did  not  appear  to  be  serious.  No  sloughing  of  the  em¬ 
bankment  was  noted.  Minor  erosion  along  the  length  of  the 
downstream  toe  of  the  embankment  was  observed.  This  erosion 
does  not  appear  any  worse  than  when  observed  on  25  June 
1979.  Some  erosion  due  to  wave  action  was  noted  on  the  up¬ 
stream  face  at  the  level  of  the  primary  spillway.  No  riprap 
was  used  on  the  upstream  face. 

The  excavation  at  the  east  end  of  the  upstream  face  as 
discussed  in  Section  3  was  completed.  This  excavation  was 
part  of  an  attempt  to  stop  seepage  through  the  east  abutment 
as  described  in  paragraph  1.2G.  No  seepage  was  noted  in  the 
area  downstream  of  the  dam  where  previous  investigations  by 
the  Missouri  Department  of  Natural  Resources  had  indicated 
the  leakage  from  the  lake  had  been  surfacing. 

Water  was  coming  from  the  dewatering  pipe  as  shown  in 
Photo  No.  27. 

No  instrumentation  (monuments,  piezometers,  etc.)  was 
observed . 


The  24  inch  diameter  spillway  is  clear  at  both  inlet 
and  outlet.  Some  erosion  is  present  around  the  inlet  of  the 
pipe.  The  outlet  at  the  downstream  toe  is  approximately  2 
feet  above  natural  bedrock.  The  inlet  does  not  have  a  trash 
rack . 


C. 2  Emergency  Spillways: 

The  emergency  spillways  are  in  the  west  and  east  abut¬ 
ments.  The  spillways  downstream  are  relatively  free  of 
brush  and  vegetation  and  are  protected  from  the  toe  of  the 
dam.  To  our  knowledge  the  spillways  have  never  been  used. 

D.  Reservoir: 


The  slopes  adjacent  to  the  lake  are  moderate  and  no 
sloughing  or  serious  erosion  was  noted.  The  watershed  has 
some  woods  but  is  primarily  pastureland. 

E.  Downstream  Channel: 


The  slope  of  the  channel  is  slight  to  moderate.  The 
streambed  is  relatively  clear  of  trees  and  debris.  At  ap¬ 
proximately  150  feet  downstream  of  the  primary  spillway  out¬ 
let  the  channel  is  in  bedrock. 

3 A. 2  EVALUATION: 


The  erosion  areas  on  the  downstream  face  of  the  embank¬ 
ment  at  the  toe  should  be  corrected  and  maintained.  Erosion 
caused  by  wave  action  of  the  upstream  face  should  be  cor¬ 
rected  and  maintained. 

After  the  lake  is  allowed  to  reach  normal  pool  level, 
the  previously  reported  leakage  areas  should  be  investigated 
by  an  engineer  experienced  in  the  design  and  construction  of 
dams . 


Because  the  valve  of  the  lake  drain  is  located  on  the 
downstream  face  of  the  dam,  the  full  head  of  water  impounded 
by  the  dam  is  acting  entirely  through  the  dam.  The  area 
around  the  lake  drain  outlet  should  be  periodically  inspec¬ 
ted  for  seepage  which  might  indicate  a  leak  or  rupture  of 
the  drain  pipe  which  could  eventually  initiate  a  piping 
failure  through  the  embankment.  The  valve  on  the  dewatering 
pipe  should  be  checked  to  see  if  it  is  leaking  or  not  fully 
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closed.  A  trash  rack  should  be  installed  on  the  primary 
spillway  inlet. 

Photographs  of  the  dam,  appurtenant  structures,  and  the 
reservoir  taken  during  the  second  inspection  are  presented 
in  Appendix  D. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES: 


The  controlled  outlet  works  for  this  dam  is  the  9  inch 
diameter  drawdown  pipe.  The  primary  and  emergency  spillways 
are  uncontrolled,  so  that  the  pool,  when  filled,  will  nor¬ 
mally  be  controlled  by  rainfall,  runoff  and  evaporation. 

4.2  MAINTENANCE  OF  DAM: 

With  the  corrective  actions  on  the  seepage  problem  now 
in  progress,  no  maintenance  of  the  dam  has  been  performed. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES: 

The  drawdown  facilities  appear  to  be  in  good  condition 
and  at  the  present  time  regular  maintenance  has  not  been 
scheduled . 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT: 

The  inspection  team  is  unaware  of  any  existing  warning 
system  for  this  dam. 

4.5  EVALUATION: 


The  area  around  the  valve  of  the  lake  drain  pipe  should 
be  periodically  inspected  for  seepage  which  might  indicate 
a  leak  or  rupture  of  the  drain  pipe  and  initiate  a  piping 
failure  through  the  embankment. 

Trees  and  brush  should  be  cut  annually  and  erosional 
areas  should  be  maintained.  The  emergency  spillway  and  pri¬ 
mary  spillway  should  be  periodically  cleared  of  wood,  debris 
and  vegetation.  The  dam  should  be  periodically  inspected  to 
detect  possible  seepage  under  or  through  the  embankment. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES: 

A.  &  B.  Design  and  Experience  Data; 

The  hydraulic  and  hydrologic  analyses  were  based  on: 
(1)  a  field  check  of  spillway  dimensions  and  embankment  el¬ 
evations;  and  (2)  an  estimate  of  the  pool  and  drainage  areas 
from  the  U.S.G.S.  quad  sheet.  Hydraulic  design  calculations 
for  the  primary  and  emergency  spillways  were  obtained  from 
the  Soil  Conservation  Serv.  and  are  included  in  Appendix  A. 

C.  Visual  Observations: 


The  approach  to  the  spillways  are  free  of  any  brush  or 
undergrowth.  A  trash  rack  for  the  primary  spillway  should 
be  provided.  The  spillway  downstream  is  relatively  free  of 
debris  and  vegetation  and  should  be  inspected  periodically. 
The  spillway  is  well  away  from  the  dam,  and  emergency  spill¬ 
way  release  would  not  be  expected  to  endanger  the  dam.  The 
emergency  spillway  has  not  been  used  according  to  the  owner. 

D.  Overtopping  Potential: 

Based  on  the  hydrologic  and  hydraulic  analysis  pre¬ 
sented  in  Appendix  C,  the  combined  spillways  will  pass  33 
percent  of  the  Probable  Maximum  Flood.  The  Probable  Maximum 
Flood  is  defined  as  the  flood  discharge  that  may  be  expected 
from  the  most  severe  combination  of  critical  meteorologic 
and  hydrologic  conditions  that  are  reasonably  possible  in 
the  region.  The  recommended  guidelines  from  the  Department 
of  the  Army,  Office  of  the  Chief  Engineers,  require  that 
this  structure  (small  size  with  high  downstream  potential) 
pass  50  percent  to  100  percent  of  the  PMF,  without  overtop¬ 
ping.  Considering  the  volume  of  water  impounded,  the  height 
of  the  dam  and  the  large  flood  plain  downstream,  50  percent 
of  the  PMF  has  been  determined  to  be  the  appropriate  spill¬ 
way  design  flood.  The  structure  will  pass  a  100-year  fre¬ 
quency  flood  without  overtopping. 

The  routing  of  50  percent  of  the  PMF  through  the  spill¬ 
ways  and  dam  indicates  that  the  dam  will  be  overtopped  by 
0.98  ft.  at  elevation  105.28.  The  duration  of  the  overtop¬ 
ping  will  be  1.17  hours  and  the  maximum  outflow  will  be  1817 
cfs.  The  maximum  discharge  capacity  of  the  combined  spill¬ 
ways  is  701  cfs. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY; 

A.  Visual  Observations: 


Visual  observations  which  could  adversely  affect  the 
structural  stability  of  this  dam  are  discussed  in  Sections 
3. IB  and  3.2. 

B.  Design  and  Construction  Data: 

No  design  and  construction  data  for  the  foundation  and 
embankment  were  available.  On  site  inspection  indicates 
that  the  materials  composing  the  dam  are  primarily  clayey 
residual  soils.  Mr.  William  Tyree,  the  contractor,  has  in¬ 
dicated  that  a  clay  key  was  incorporated  under  the  dam.  It 
is  not  known  whether  internal  drainage  features  were  incor¬ 
porated.  No  construction  inspection  records  are  available. 
Seepage  and  stability  analyses  comparable  to  the  require¬ 
ments  of  the  guidelines  were  not  available,  which  consti¬ 
tutes  a  deficiency  which  should  be  rectified. 

C.  Operating  Records: 

No  operating  records  have  been  obtained. 

D.  Post-Construction  Changes: 

The  inspection  team  is  not  aware  of  any  post-construc¬ 
tion  changes  to  the  dam,  other  than  the  current  remedial 
measures  underway  to  correct  the  leakage  along  the  east 
abutment. 


E.  Seismic  Stability: 

The  structure  is  located  in  seismic  zone  1.  An  earth¬ 
quake  of  this  magnitude  would  not  generally  be  expected  to 
cause  severe  structural  damage  to  a  well  constructed  earth 
dam  of  this  size.  However,  it  is  recommended  that  the  pre¬ 
scribed  seismic  loading  for  this  zone  be  applied  in  stabil¬ 
ity  analyses  for  this  dam. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT: 

This  Phase  I  inspection  and  evaluation  should  not  be 
considered  as  being  comprehensive  since  the  scope  of  work 
contracted  for  is  far  less  detailed  than  would  be  required 
for  an  in-depth  evaluation  of  dams.  Latent  deficiencies, 
which  might  be  detected  by  a  totally  comprehensive  investi¬ 
gation,  could  exist. 

A.  Safety: 

The  embankment  is  generally  in  good  condition.  Several 
items  were  noted  during  the  visual  inspection  which  should 
be  investigated  further,  corrected  or  controlled.  These 
items  are:  (1)  minor  erosion  along  downstream  face  of  dam 
near  the  toe;  (2)  erosion  along  upstream  face  of  dam  at  the 
level  of  the  primary  spillway  pipe;  (3)  lack  of  any  trash 
preventative  measures  at  the  inlet  of  the  primary  spillway 
pipe;  (4)  apparent  leakage  through  bedrock  in  east  abut¬ 
ment;  and  (5)  seepage  through  drain  pipe  valve. 

The  dam  will  be  overtopped  by  flows  in  excess  of  33 
percent  of  the  Probable  Maximum  Flood.  Overtopping  of  an 
earthen  embankment  could  cause  serious  erosion  and  could 
possibly  lead  to  failure  of  the  structure. 

B.  Adequacy  of  Information: 

The  conclusions  in  this  report  were  based  on  review  of 
the  information  listed  in  Section  2.1,  the  performance  his¬ 
tory  as  related  by  others,  and  visual  observation  of  exter¬ 
nal  conditions.  The  inspection  team  considers  that  these 
data  are  sufficient  to  support  the  conclusions  herein.  Seep¬ 
age  and  stability  analyses  comparable  to  the  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams"  were  not  avail¬ 
able,  which  is  considered  a  deficiency. 

C.  Urgency: 

The  remedial  measures  recommended  in  paragraph  7.2 
should  be  accomplished  in  the  near  future.  If  the  defici¬ 
encies  listed  in  paragraph  7.1A  are  not  corrected,  and  if 
good  maintenance  is  not  provided,  the  embankment  condition 
will  continue  to  deteriorate  and  possibly  could  become  seri¬ 
ous  in  the  future.  Priority  should  be  given  to  increasing 
the  size  of  the  spillway  and/or  height  of  the  dam. 
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N.cessity  for  Phase  II: 

Based  on  the  result  of  the  Phase  1  inspection,  no  Phase 
II  inspection  is  recommended. 

E.  Seismic  Stability: 

The  structure  is  located  in  seismic  zone  1.  An  earth¬ 
quake  of  this  magnitude  would  not  generally  be  expected  to 
cause  severe  structural  damage  to  a  well  constructed  earth 
dam  of  this  size.  However,  it  is  recommended  that  the  pre¬ 
scribed  seismic  loading  for  this  zone  be  applied  in  any  sta¬ 
bility  analyses  performed  for  this  dan.. 

7.2  REMEDIAL  MEASURES: 

The  following  remedial  measures  and  maintenance  pro¬ 
cedures  are  recommended.  All  remedial  measures  should  be 
performed  under  the  guidance  of  a  professional  engineer  ex¬ 
perienced  in  the  design  and  construction  of  dams. 

(1)  Spillway  size  and/or  height  of  dam  should  be  increased 
to  pass  50  percent  of  the  PMF.  In  either  case,  the 
spillway  should  be  protected  to  prevent  erosion. 

(2)  Seepage  and  stability  analyses  comparable  to  the  re¬ 
quirements  of  the  recommended  guidelines  should  be  per¬ 
formed  by  an  engineer  experienced  in  the  design  and 
construction  of  dams. 

(3)  Erosional  areas  along  the  downstream  toe  should  be  cor¬ 
rected  and  maintained. 

(4)  Erosional  areas  on  the  upstream  face  at  normal  pool 
level  should  be  corrected  and  maintained.  Considera¬ 
tion  should  be  given  to  the  installation  of  an  ero¬ 
sional  control  system  such  as  riprap  along  the  face 
prior  to  refilling  the  lake. 

(5)  A  trash  rack  or  a  system  designed  to  prevent  trash  from 
clogging  the  inlet  of  the  pimary  spillway  pipe  should 
be  installed. 

(6)  After  the  current  work  to  stop  the  seepage  is  completed 
and  the  lake  fills,  the  seepage  areas  should  be  inves¬ 
tigated  by  an  engineer  experienced  in  the  design  and 
construction  of  dams. 
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(7)  A  detailed  inspection  of  the  dam  should  be  made  period¬ 
ically  by  an  engineer  experience  in  the  design  and  con¬ 
struction  of  dams. 

(8)  The  drain  pipe  valve  should  be  checked  to  see  if  the 
valve  is  malfunctioning  or  if  it  needs  to  be  closed. 
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Sheet  2  Appendix  A 


c  307,  Union,  Missouri  63084 


November  29»  1976 


Mr.  Russel  Von  Der  Ah* 

600  Rudder 

Fenton,  Missouri  63026 
Dear  Mr.  Von  Der  Ahe: 

The  information  in  this  letter  is  all  estimated  from  the  topo  sheets 
and  the  figures  I  had  from  Bill  Tyree. 

Based  on  a  35  foot  fill  height  with  a  12"  pipe  approximately  154  foot 
Ions*  you  will  need  tvro  feet  of  height  on  it  witha  two  foot  spillway. 
This  will  enable  you  to  raise  the  water  level  two  feet,  as  Bill  has 
staked  it. 

You  will  need  four  48"  x  48"  anti-seen  collars.  The  first  one  sho’ild 
be  placed  27  feet  from  the  inlet  and  and  25  feet  apart  after  the  first 
one.  One  trash  rack  will  also  be  needed. 

Based  on  the  topo  map,  the  estimated  pool  size  is  15  acres.  In  talking 
with  Bill  Tyree  this  morning,  he  had  firyired  It  about  25  acre  pool. 

With  the  way  the  centerline  of  fill  is  proposed,  I  would  reconraend  at 
least  a  4:1  slope  on  the  front  to  help  control  the  wave  wash. 

If  you  need  any  further  information,  please  contact  us. 

Sincerely, 


Dale  Dovriy 

Soil  Conservation  Technician 
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i-40  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

6/73  SOIL  CONSERVATION  SERVICE 

e  Code:  ENG- 13 

DESIGN  SHEET  FOR  CLASS  ff?  III.  tT-*  DETENTION  STORAGE  STRUCTURE 
WITH  DR6fMN4IX-SRiL4UAY  —  HQ6p-lNtET-SW4feWAV- -  CANOPY  INLET  SPILLWAY  * 

Landowner  A?,,^  //  Jf?. _ County  -Tv L  //>, _ 

Design  by  To  77 _ Date  v-  Checked  by _ Date _ 

Drainage  area  =  n , y.  ac.  Height  x  storage  =  _ x _ = _ 


WATERSHED  CONDITIONS  AND  FACTORS 


Location  factor: 

L  = 

Infiltration  factor:  (above) 

(average)  (beTow)  * 

I  = 

_ _ 

Topographic  factor:  //■»  % 

average  slope 

T  = 

/  / 

Shape  factor:  runoff  distance 

=  <f-£cy'  ■fft. 

S  = 

Cover  factor:  cropland  — - 

%,  pasture  sr  *,  tinker  yy 

%  V  = 

n.C* 

Contouring  factor: 

c  = 

Storage  factor:  — -  *  terraced 

p  =  _ 

— 

PEAK  RATE  OF  RUNOFF  AND  VOLUME  OF  RUNOFF 
Product  of  factors  =  LxIxTxSxVxCxP*  c.7  Q-|0  *  a,7f  c.f.s. 

V  x  1  =  o.L,  x  / c  = 

For  Principal  Spillway  Design: 

/c  -yea r  peak  rate  of  runoff  =  =  s.o  x  57  s  c.f.s.  =  £7fi  c.f.s. 

Rate  of  volume  of  runoff  »  r.  v  ci  ac.  ft./ac.  (Table  1,  1519) 

Total  volume  of  runoff  =  Vrp  =  (drainage  area)  x  (rate  of  volume  of  runoff)  x  L  - 
1 ac.  x  (>,  c  °>  ac.  ft./ac.  x  /-  c  *  ac.  ft. 

For  Both  Spillways  (Total  Structure) : 

/.i 

2  a~~  -year  peak  rate  of  runoff  =  =  tra  x  c.f.s.  =  «/5/  c.f.s. 

Rate  of  volume  of  runoff  *  c-->z  ac.  ft./ac. 

Total  volume  of  runoff  *  V.  *  ji?c  ac.  x  c '2-  ac.  ft./ac.  x  /• c  =  jV  ac.ft. 

r  —  ■  —  _____  — 

♦Mark  out  those  items  that  do  not  apply. 

Instructions  for  use  of  form:  Make  one  .pencil  copy  for  applicable  structure.  File 
with  other  worksheets  and  structure  plan  in  landowner's  folder  in  field  office. 
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PRINCIPAL  SPILLWAY  DESIGN 


Available  storage  at  stage  of  J.  ft.  *  V$p  =  ac.  ft.  (See  map) 


V  *  V 
sp  rp 

Q  3 

wop  — - 

nduit: 


ac.  ft.  *  X  r  ac.  ft. 


/  .  Q  *  Q, 
-L—  Mop  p 


(Table  2,  1519) 


C.f.S.  X 


c.f.s. 


Type  5'nv'c^  t, 


Diameter  = 


Length  =  /J7  ft.  Total  head  on  conduit  =  JA  ft. 

_  si  ;  Mcon>  -nr 


in.  Discharge  capacity  =  ^,7  ‘  c.f.s.  (1520) 


Minimum  entrance  head  =  /,6  ft.  (1510  or  1511) 

/>•  *  .’c 

R\ser:  ** 


,*’*8  7  &, 9i-  f  ^  ^ 


Height  = 


ft.  Diameter  = 


in.  (1511) 


EMERGENCY  SPILLWAY  DESIGN 


Control  Section: 


Depth  of  flow  =  /  ft.  V$  at  this  depth  *  ac.  ft.  (See  map) 

v  i  v  ?  •  i/.r  ac.  ft.  t  ac.  ft.  = 

s  r  -  — - -  - 

Q0p  *  Q,  -  — £?c-f-s-  *  qm  .  Q,  * - 


(Table  3,  1519) 


c.f.s.  X 


c.f.s. 


Width  = 


_ ft.  Use_ 

Exit  Section: 


ft.  Total  depth  =  depth  of  flow  +  freeboard  * 
; _ ft.  (Table  4,  1517) 


ft.  +  1.0  = 


Slope  = 


%  Quality  of  vegetation:  (fair)  (good)  (excellent)  * 

(Less)  (More)  *  erosive  soils.  Permissible  velocity  =  _ f.p.s.  (1517) 


Depth  *  _ 

Use  width  of 


ft.  Design  velocity  * 


f.p.s.  Width 


ft.  (1517  or  1505) 


:ngth  of  saturated  zone  =  L  =  _ 
N untie r  *  n  =  (L  x _ )  t  lf!  ( 


ANTI-SEEP  COLLARS 

ft.  Collar  aduition  = 


*  Mark  out  those  items  that  do  not  apply. 
**  Applies  only  to  Drop  Inlet  Spillways. 


_ ft.  (1515) 

.  Use  collars. 
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ENG  INCUR! NS  GEOLOGIC  REPORT  OF  THE  V<  ;j  L!'l  A.'IE  LAKE 


FRANKLIN  COUNTY,  MISSOURI 


LOCATION : 


EES ,  SW4 ,  Sec.  24,  T.  4.  :j.  ,  r.  2  e.  ,  !,of.eaell  Quadrangle. 


The  existing  lake  built  approximately  1  yclr  ago  is  in  dolomite  of  the  Jefferson 
City  lormation.  The  dolomite  of  th.  Jefferson  City  i:  relatively  impermeable  verti¬ 
cally  rut  will  transmit  considerabi  •  quantities  of  water  horizontally  in  the  upper 
1-2  feet  of  bedrock  where  extensive  weathering  has  taken  place.  In  this  area,  a  sand¬ 
stone  bed  is  present  that  can  vary  from  2-4  feet  i-  thickness  and  is  observable  or;  the 
lower  valley  wall  just  downstream  of  the  left  aoutr.cnt.  This  sandstone  L«d  will  ft 
present  on  the  right  abutment  also  nut  is  covered  by  colluvial  soil. 

Leakage  under  or  around  the  lower  left  abutment  is  causing  water  to  m^vo  at  a 
shallow  depth  below  the  surface  soil  to  emerge  is  curings  and  seeps  in  a  field  down¬ 
stream  of  the  dan  on  the  adjoining  rcr-'-rty.  W.ien  the  lake  is  full,  the  seeps  ,i„d 
springs  are  reported  to  spout  considerable  quantities  of  water  but  lowering  of  the 
lake  resulted  in  a  dry  condition  or.  the  date  of  this  investigation.  Evider.c ~  ,  How¬ 
ever,  suggests  that  substantial  quantities  cf  war  -r  surfaced  en  the  dovr. r.trr,.-  lari 
in  the  floodplain  area. 

The  depth  of  core  or  condition  cl  bedrock  m  the  core  trench  or  the  method  of 
placement  of  the  core  during  oreu:..l  construct  o:  :s  not  known.  If  r.o  bedrock  was 
removed  across  the  valley  bottom  n  ir.g  "he  ini  ,i  .1  cot.  truction,  it  is  probable  that 
leakage  is  through  the  upper  1-2  to.  t.  of  bedrock  immediately  below  the  core  area.  If 
<i  positive  cutoff  was  accomplished  luting  :nitii!  c~n  .truction ,  then  it  is  speculated 
that  leakage  is  horizontally  around  the  low  >r  r  .  :h>  aj  utrvnt  through  the  sued  ..one 
i ayer . 

The  surface  soils  on  the  floodplain  iownsti earn  of  the  dam  are  of  such  a  quality 
that  this  water  can't  surface  and  i  .  K  in  j  r  r  tt  ,-i  a  shallow  depth  below  the 

alluvial-colluvial  soil.  A  weakness  m  the  soi.  ra p  or.  the  downstream  property  allows 
the  water  to  surface  in  substantial  quantities. 

This  water  can  in  all  probability  be  intercept,  d  upstream  of  the  property  by  a 
shallow  trench  with  diversion  to  th-  creek.  Th.s  interceptor  ditch  could  be  backfil¬ 
led  with  a  coarse  grained  material  to  act  as  an  underdrain  or  a  perforated  pipe  could 
be  installed  that  would  solve  the  immediate  problem  of  the  downstream  landowner. 


To  repair  the  leak  at  the  dam,  it  would  be 
leakage  and  then  recore  the  lower  right  abutment 
test  for  the  probable  location  of  leakage,  it  ii 
ed  to  dig  a  shallow  trench  on  the  d<  wnstream  to< 
of  the  stream  bed  and  progressing  t. •  the  east  ur 
trench  should  proceed  farther  east  until  no  more 
would  outline  the  area  of  shallow  leakage  under 
mined,  it  would  be  a  matter  of  rooo: ing  the  dam 
literal  dimension  equal  to  the  watei  loss  zones 
the  backhoe  trench. 


necessary  to  determine  the  area  of 
on  the  upstream  toe  of  the  dam.  To 
recommended  that  a  backhoe  be  employ¬ 
ed  the  dam  startinq  on  the  east  side 
tii  water  is  intercepted.  Then  the 
water  is  intercepted.  This  method 
the  dam.  Once  this  has  been  deter- 
or.  the  1  ike  side  to  a  depth  and  a 
locat'd  n  the  downstream  side  in 
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,  Removal  of  dirt  material  from  the  valley  walls  upstream  of  the  dam  for  construc¬ 
tion  of  the  dam  allows  lake  water  to  come  into  contact  with  the  bedrock  in  numerous 
places.  Horizontal  movement  of  water  in  the  shallow  bedrock  is  normal  and  unless  the 
core  was  seated  in  sound  rock,  leakage  is  probable.  i'or  this  reason,  it  is  felt  that 
the  leakage  is  very  shallow  and  at  'he  contact  between  the  bottom  of  the  core  and  the 
bedrock  or  at  the  sandstone  layer  in  the  lower  left  abutment. 

Thomas  J.  bean,  Geologist 

Engineering  Geology  Section 
Geology  c  Land  Survey 
September  ..0,  1978 


or  ig : 


Leonard  Knoernschild 
SCS  ,  Union 


V* 


fif;3  . 
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ADDENDUM  TO  THE  VON  DER  AHE  LAKE  SITE 
FRANKLIN  COUNTY,  MISSOURI 

A  trench  excavated  on  the  downstream  toe  of  the  dam  from  the  spillway  pipe 
eastward  to  the  right  or  east  abutment  penetrated  some  10  to  approximately  14' 
of  residual  and  alluvial  material  to  bedrock.  only  small  quantities  of  water 
were  present  in  the  exploration  trench  on  the  date  of  this  investigation  (9-26- 
78) .  The  elevation  of  the  lake  level  in  reference  to  the  trench  is  not  known. 

Several  vertical  joints  may  be  present  tn  the  dolomite  in  the  bottom  of 
the  trench  that  are  able  to  transmit  water  down  the  valley.  Wooden  sticks  were 
stuck  in  areas  that  may  be  potential  leakage  points  relative  to  vertical  cracks 
in  the  rock.  These  two  areas  should  be  excavated  with  a  shovel  or  other  suit¬ 
able  tools  to  see  if  the  joints  co  to  any  de{  th  and  if  they  are  open  to  the 
point  where  water  from  the  botton  of  the  lake  can  move  through  them. 

►'*aUv- 

In  addition,  the  small  vertical  bluff  near  the  iait.  abutment  that  is  expos¬ 
ed  as  a  ledge  should  be  cleaned  off  to  determine  if  openings  exist  underneath 
this  1-2  foot  thick  ledge.  This  Horizontal  opening  of  open  bedding  plane  could 
easily  be  a  point  of  transmission  of  water  around  the  end  of  the  lower  abutment 
when  sufficient  quantities  of  water  is  in  the  lake. 

In  addition,  the  sandstone  1  dge  thought  to  exist  in  this  area  is  exposed 
just  above  the  small  vertical  lim. stone  ledge.  Not  enough  excavation  above  the 
limestone  ledge  was  accomplished  to  determine  the  full  thickness  of  the  sandstone 
bed.  It  is  recommended  that  more  earth  ho  r.-mcv  -1  from  the  abutment  from 

the  top  of  the  limestone  ledge  to  fully  expos.-  the  sandstone  and  removal  of  dirt 
from  that  slope  of  the  trench  be  continued  until  bedrock  is  exposed  all  the  way 
to  tile  elevation  of  the  water  line. 

The  type  of  leakage  involved  could  very  well  be  a  vertical  joint  such  as 
those  exposed  in  the  very  bottom  of  the  trench  or  it  could  easily  be  horizontal¬ 
ly  moving  water  at  the  base  of  the  limestone  .edge  or  through  the  sandstone  im¬ 
mediately  above  the  limestone  ledge.  Exposures  of  these  various  points  of  leak¬ 
age  with  equipment  and/or  hand  tools  to  where  good  observation  of  them  can  be 
done  may  well  reflect  probable  leakage  points.  The  vertical  joints  (assuming 
that  they  are  open  vertical  joints  once  they  have  beer,  cleaned  out)  could  pro¬ 
bably  be  filled  with  cement  at  the  point  of  exposure  downstream  of  the  dam  prior 
to  refilling  of  the  trench.  Thest  same  joints  then  should  be  exposed  on  the  up¬ 
stream  side  of  the  dam  and  likewise  filled  with  cement  in  that  area  to  prevent 
water  from  getting  under  the  dam. 

:t  the  problem  is  determined  to  be  open  tedding  planes  below  the  limestone 
ledge  or  in  the  sandstone  above  tha  limestone  ledge,  then  the  problem  must  be 
entirely  corrected  on  the  lake  side  of  the  dam.  This  can  be  done  by  excavation 
of  the  soil  material  to  that  level  ,  and  titer,  excavating  tit-;  bedrock  back  into 
the  hill  a  sufficient  distance  to  .•.■here  it  becomes  solid  and/or  the  bedding 
planes  underneath  the  sandstone  or  the  limestone  pinch  out. 

i’tflS  r’rt.i,  1j  (.AS!  l.c'ALHI  rhJWiiwV&LA 
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'if  the  point  of  water  lose  cannot  be  determined  by  the  above  recommendations/ 
probing  of  the  bedrock  in  the  bottom  of  the  trench  with  a  jackhammer  or  small 
^drill  would  be  recommended.  Much  of  the  rock  exposed  in  the  bottom  of  the  core 
trench  could  be  considered  "false"  bedrock  in  that  the  upper  1  foot  to  18  inches 
of  rock  can  be  expected  to  be  capable  of  transmitting  water.  This  is  due  to  ex¬ 
pensive  weathering  of  the  upper  layers  of  rock  in  past  geologic  time.  Holes  could 
be  drilled  or  probed  to  a  depth  of  3  to  4  feet  ev^ry  5  feet  or  so  that  may  well 
expose  open  channels  immediately  below  the  surface  layer. 


In  summary,  additional  work  by  hand  and  equipment  is  necessary  to  better  ex¬ 
pose  the  rock  in  the  core  in  the  t  <ploration  trench.  Lack  of  water  in  the  lake 
has  produced  a  hydraulic  condition  where  the  point  of  water  loss  is  not  obvious. 
The  physical  condition  of  rock  exp  jsed  in  the  core  trench  suggests  that  numerous 
points  of  water  loss  are  probablo  out  probably  can  be  corrected  using  normal  con¬ 
struction  practices. 

I  i 

Thoma i  J.  Dean,  Geologist 
Engineering  Geology  Section 
Geolojy  &  Land  Survey 
October  4,  1978 


orig:  Leonard  Knoernschild 
SCS,  Union 
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AN  ADDENDUM  TO  THE  VON  DER  AHE  LAKE 
FRANKLIN  COUNTY,  MISSOURI 

LOCATION s  sS ,  NVrti ,  NE1* ,  NW1*,  Sac.  25,  T.  42  N.  ,  R.  2  E.  ,  Lonedell  Quadrangle. 

On  1  December  1978,  in  the  company  of  the  scs ,  Union,  Mo.,  an  attempt  was  made 
re-evaluate  leakage  conditions  at  the  Von  Der  Ahe  #2  lake  at  the  above  location. 

The  lake  was  at  a  very  low  level  due  to  drawdown  in  a  drain  pipe  under  the  dam.  A 
test  pit  excavated  on  the  upstream  side  of  the  dam  was  exposed  with  the  lake  level 
3  to  4  feet  above  the  water  level  in  the  test  pit.  Several  days  prior  to  the  first 
of  December,  water  from  the  lake  was  observed  flowing  into  the  test  pit  when  the 
lake  level  and  the  test  pit  water  level  were  roughly  the  same.  The  downstream  test 
pit  had  a  large  quantity  of  water  in  it  so  it  could  not  be  determined  whether  lateral 
flow  around  the  dam  was  taking  pla  :e  between  the  upstream  pit  and  the  downstream  pit. 
The  upstream  test  pit  did  reveal,  nowever,  that  an  excess  of  6  feet  of  clayey  soil 
overlies  much  of  the  bedrock  in  the  lake  basin  with  soil  removed  to  bedrock  starting 
at  a  point  about  halfway  to  the  water  line.  It  is  thought  at  this  time  that  the  re¬ 
latively  thick  blanket  of  clayey  material  in  t.ie  lake  bottom  would  preclude  rapid 
vertical  water  movement  into  the  bedrock  under  the  soil  blanket.  For  this  reason, 
padding  of  the  lake  bottom  is  not  thought  necessary. 

Water  loss  in  the  test  pit  to<k  place  because  leakage  zones  under  the  natural 
clay  blanket  were  exposed  and  probably  dees  not  represent  the  general  leakage  pro¬ 
blem  in  the  lake. 

From  discussions  at  the  site,  it  is  felt  that  the  following  tests  should  be 
made  to  determine  probable  areas  ot  leakage  so  that  recommendations  on  how  to  cor¬ 
rect  these  leakage  problems  can  be  made. 

1.  Close  off  the  valve  and  allow  the  lake  to  fill  to  a  sufficient  level  where 
leakage  takes  place.  It  is  thought  at  this  time  that  the  leakage  will  begin  to  take 

place  when  the  lake  is  more  than  half  full.  Prior  to  lake  filling,  it  is  recommended 

that  the  test  pit  on  the  lake  side  of  the  dam  be  filled  with  compacted  clayey  material 
in  6  inch  lifts  to  eliminate  this  local  leakage  point. 

The  second  recommendation  is  that  when  the  lake  level  approaches  that  point 
where  lake  water  comes  in  contact  with  the  exposed  bedrock  on  the  east  side  that  the 
test  pit  previously  excavated  downstream  of  the  dam  be  cleaned  out  by  removal  of  mud 
and  water.  Soil  material  in  the  trench  should  be  removed  all  the  way  to  bedrock  com¬ 
ing  up  the  east  valley  wall  so  bedrock  is  exposed  the  full  length  of  the  trench  on 

the  east  side.  If  horizontal  movement  of  watei  takes  place  around  the  dam,  the  water 

should  move  rapidly  into  the  trench  and  the  point  of  entry  noted.  It  is  thought  that 
during  construction  of  the  original  downstream  exploration  trench,  no  water  was  noted 
because  the  lake  level  was  lower  than  the  leakage  point  in  the  lake. 

If  water  is  observed  coming  ir.to  the  downstream  trench  as  the  lake  fills,  then 
that  existing  level  of  the  lake  can  be  assumed  to  be  the  leakage  point,  and  grouting 
or  recoring  on  the  upstream  toe  of  the  dam  can  be  accomplished. 
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In  tha  event  that  no  water  cornea  into  the  downstream  trench  aa  the  lake  ap¬ 
proaches  full  pool ,  then  it  can  be  assumed  that  leakage  is  in  the  bedrock  in  a 
confined  condition  with  emergence  in  the  field  downstream  of  the  property  line. 

In  this  event,  then  probing  with  a  jackhammer  or  air  track  type  drill  in  the  bed¬ 
rock  in  the  downstream  trench  would  be  necessary  to  pinpoint  the  subsurface  move¬ 
ment  of  the  water.  Once  the  point  of  water  loss  is  detected  on  the  downstream 
side  of  the  dam,  then  drilling  and  grouting  through  the  crown  of  the  dam  would 
be  necessary  to  cut  off  this  leakage  point. 

In  summary,  the  following  steps  are  recommended  to  determine  the  point  of 
water  loss  from  the  lake. 


1.  Fill  in  the  upstream  exploration  trench  to  exclude  lake  water  from  it. 

2.  Shut  off  the  valve  a;.d  allow  the  lake  to  fill. 

3.  When  the  lake  is  at  least  *i  full ,clean  out  the  exploration  trench  on  the 
downstream  side  of  the  dam  in  an  attempt  to  observe  inflow  of  water.  The  inflow 
would  be  expected  at  a  relatively  high  stage  of  the  lake  level. 


4.  If  when  the  lake  is  approximately  full  and  no  excessive  leakage  into  the 
downstream  trench  is  observed  ,  then  probing  of  the  bedrock  in  the  tc^nch  bottom 
by  drilling  means  would  be  necessary. 


rrw^  j  (, 


Thomas  .J.  Dean,  Geologist 
Engineering  Geology  Section 
Geology  &  Land  Survey 
December  7,  lc)78 


orig:  Leonard  Knoernschild 
SCS,  Union 
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X>7,  Onion,  Missouri  63084 


December  11,  1978 


Mr.  Russell  L.  Von  Der  Ahe 
600  Rudder 

Fenton,  Missouri  63026 
Deer  Mr.  Von  Der  Ahe: 

Enclosed  ie  additional  information  from  the  Missouri  Department  of  Geology 
written  by  Tom  Dean.  He  asked  me  to  send  this  material  on  to  you. 

In  reviewing  vfcat  was  discussed  at  the  lake  site  and  vhat  is  included  in 
this  report,  we  would  recommend  the  following: 

First,  close  up  the  test  pit  on  the  upper  aide  of  the  dam  by  replacing  with 
clayey  material  in  6  inchlayers  in  the  pit  and  making  sure  this  is  talked 
in  in  thin  layers  with  the  machinery  so  that  the  material  is  well  corip  acted. 

Second,  close  the  valve  on  the  draw  down  tube  and  allow  the  lake  to  fill. 
When  the  water  level  reaches  16  to  18  feet,  be  sure  and  let  us  know  so 
that  additional  observations  can  be  made.  I  suggest  you  contact  Tam 
Dean  at  the  same  time  you  let  us  know.  But,  if  you  prefer,  we  will  call 
Hr.  Dean  for  you. 

I  am  sending  a  copy  of  this  letter  and  the  enclosed  material  to  your  care¬ 
taker,  Gene  Pursley. 

If  you  have  any  questions  about  this  or  if  we  can  be  of  further  help, 
please  let  us  know. 

Sincerely, 


Leonard  Knoemschild 
District  Conservationist 


Ehc. 

cc:  Gene  Pursley 
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ADDENDUM  TO  THE  VON  DER  AHE  LAKE  SITE 

FRANKLIN  COUNTY,  MISSOURI 

On  4-2-79  in  the  company  of  Mr.  Bill  Tyree,  Mr.  Von  Der  Ahe ,  and  the  SCS , 
an  additional  discussion  at  the  dam  site  was  m3de.  Excavation  near  the  base  of 
the  right  abutment  to  a  depth  of  about  10  feet  encountered  an  open  bedding  plane 
ir.  the  underlying  dolomite.  This  bedding  plans  is  reported  to  take  considerable 
quantities  of  water  and  may  well  be  the  opening  that  reported  water  loss  from  the 
lake  is  taking  to  emerge  at  a  spring  downstream  of  the  Von  Der  Ahe  property.  The 
fact  that  the  open  bedding  plane  is  covered  by  large  quantities  of  clayey  soil 
leads  me  to  believe  that  water  must  back  up  over  the  bedrock  in  the  right  abutment 
and  then  move  essentially  vertical  at  the  soil  bedrock  contact  down  to  the  open 
bedding  plane,  if  in  fact  this  is  the  outlet  for  the  water.  When  the  trench  down- 
tream  was  excavated,  this  same  ledge  was  uncovered  and  no  water  emerged  at  this 
same  bedding  plane  area.  At  the  time,  the  lake  was  at  least  *j  or  2/3  full.  Any¬ 
way,  the  recommendation  to  the  contractor  was  to  recore  the  right  abutment  on  the 
upstream  toe  of  the  dam  to  include  the  open  bedding  plane  in  the  vicinity  of  the 
excavated  hole. 

About  **  pound  of  dye  was  placed  in  the  water  in  the  hole  and  the  emergence 
point  downstream  bugged  in  an  attempt  to  verify  that  water  moving  through  this 
open  beddinq  plane  does  emerge  at  the  spring.  The  bugs  will  be  picked  up  on 
Thursday,  the  5th  of  April. 


Thomas  J.  Dean,  Geologist 
Engineering  Geology  Section 
Geology  (.  Land  Survey 
April  4,  1^79 
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MISSOURI  DEPARTMENT  OF  NATURAL  RESOURCES 

P.O.  Box  250  Rolla.  Missouri  65401  (314)  364-1  752 


April  16,  1979 


Bill  Tyree 

TyRee  Excavating  Co. 

Rural  Route  1 
Sullivan,  MO  63080 

Dear  Bill: 

The  dye  that  I  placed  in  the  excavated  pit  just  upstream  of  the  right 
abutment  of  the  Von  Der  Ahe  lake  came  through  the  system  and  was  re¬ 
covered  at  the  spring  downstream  on  Thursday,  the  5th  of  April. 

I  suspect  that  any  leakage  that  takes  place  on  that  whole  valley  wall 
(right  abutment)  would  tend  to  come  out  at  that  point. 

i 

I  would  recommend  that  the  re-coring  operation  start  or  finish  about 
at  the  location  of  that  large  bedding  plane  opened  up  at  base  of  the 
pit.  I  would  recommend  that  the  re-coring  operation  take  place  from 
that  point  all  the  way  to  the  water  line.  I  suspect  there  is  numerous 
points  where  the  water  can  more  around  the  right  abutment  so  re-coring 
into  rock  a  sufficient  depth  where  rock  is  good  and  solid  would  be  ad¬ 
visable  along  that  whole  stretch  of  area. 

In  summary,  the  dye  placed  in  the  pit  moved  under  the  dam  and  emerged 
at  the  spring  downstream.  It  is  recommeiyled  that  re-coring  of  the 
dam  progress  from  that  pit  all  the  way  to  the  shoreline  to  the  east. 

Yours  truly, 

Tficmdo 

Thomas  J.  De£k,  Geologist 
Engineering  Geology  Section 
Geology  &  Land  Survey 


cc :  SCS ,  Union 
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HYDRAULICS  AMD  HYDROLOGIC  DATA 


Design  Data;  From  Field  Measurements  and  Computations 

Experience  Data:  No  records  are  available.  The  owners 
caretaker,  Mr.  Persley,  indicated  that  the  dam  has  never 
been  overtopped  and  that  the  primary  spillway,  but  not  the 
emergency  spillway,  has  operated  in  the  past.  Wave  erosion 
of  the  upstream  face  of  the  dam  indicates  that  water  level 
has  been  above  the  invert  elevation  of  the  primary  spillway. 

Visual  Inspection;  At  the  time  of  inspection,  on  25  June 
T9T57  the  pool  was  empty. 

Overtopping  Potential:  Flood  routings  were  performed  to  de¬ 
termine  the  overtopping  potential.  The  watershed  and  the 
reservoir  surface  areas  were  obtained  by  a  planimeter-f rom 
the  U.S.G.S.  Londell  and  Cedar  Hill  ,  Missouri  7.5  minute 
quadrangle  maps.  The  storage  volume  was  developed  from  this 
data.  A  5  minute  interval  unit  graph  was  developed  for  this 
watershed,  which  resulted  in  a  peak  inflow  of  1012  c.f.s. 
and  a  time  to  peak  of  13  minutes.  Application  of  the  prob¬ 
able  maximum  precipitation  minus  losses  results  in  a  flood 
hydrograph  peak  inflow  of  5374  c.f.s.  Rainfall  distribution 
for  the  24  hour  storm  was  according  to  EM  11102-1411. 

Based  on  our  analyses,  the  combined  spillways  will  pass 
33  percent  of  the  Probable  Maximum  Flood  (PMF) .  The  Probable 
Maximum  Flood  is  defined  as  the  flood  discharge  that  may  be 
expected  from  the  most  severe  combination  of  critical  meteo- 
rologic  and  hydrologic  conditions  that  are  reasonably  pos¬ 
sible  in  the  region.  The  recommended  guidelines  from  the 
Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 
require  that  the  structure  (small  size  with  high  downstream 
hazard  potential)  pass  50  to  100  percent  of  the  PMF,  without 
overtopping.  Considering  the  volume  of  water  impounded,  the 
height  of  the  dam  and  the  large  floodplain  downstream,  50 
percent  of  the  PMF  has  been  determined  to  be  the  appropriate 
spillway  design  flood. 

The  routing  of  50  percent  of  the  PMF  through  the  spill¬ 
way  and  dam  indicates  that  the  dam  will  be  overtopped  by 
0.98  ft.  at  elevation  105.28.  The  duration  of  the  overtop¬ 
ping  will  be  1.17  hours,  and  the  maximum  outflow  will  be 
1817  c.f.s.  The  maximum  discharge  capacity  of  the  combined 
spillways  is  701  c.f.s.  Analysis  of  the  data  indicates  that 
the  100-year  frequency  flood  will  not  overtop  the  dam.  The 
computer  input,  output  and  hydrographs  for  50  percent  of  the 
PMF  are  presented  on  Sheets  5,  6  &  7  of  Appendix  C. 
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OVERTOPPING  ANALYSIS  FOR  VON  PER  AHE  DAM 
INPUT  PARAMETERS 

1.  Unit  Hydrograph  -  SCS  Dimensionless  -  Flood  Hydrograph 

Package  (HEC-1) ;  Dam  Safety  Version 
Was  Used. 

Hydraulic  Inputs  Are  as  Follows: 

a.  Twenty-four  Hour  Rainfall  of  25.5  Inches  for  200 
Square  Miles  -  All  Season  Envelope 

b.  Drainage  Area  =  292  Acres;  =  0.46  Square  Miles 

c.  Travel  Time  of  Runoff  0.30  Hrs.;  Lag  Time  0.18  Hrs. 

d.  Soil  Conservation  Service  Soil  Group  C 

e.  Soil  Conservation  Service  Runoff  Curve  No.  85^ 

(AMC  III) 

f.  Proportion  of  Drainage  Basin  Impervious  0.07 

2.  Spillways 

a.  Primary  Spillway:  24  inch  I.D.  steel  pipe,  crest 
Elevation  98.0 

b.  Emergency  Spillway: 

(1)  Trapedzoidal  cut  on  natural  ground,  crest 
elev.  102.2 

Length  30  ft.;  Side  Slopes  Vary;  C  =  Varies 

(2)  18  inch  I.D.  Concrete  pipe,  crest  elev.  103.00 

c.  Dam  Overflow 

Length  -  Ft . ;  Crest  Elev.  104 .3;  C  *  Varies 

3.  Spillway  and  Dam  Rating: 

Curve  Prepared  by  Hanson  Engineers.  Data  Provided  To 
Computer  on  Y4  and  Y5  Cards  for  the  spillways  and  on  $6 
and  $V  cards  for  the  dam  (See  Sheet  8,  Appendix  C) . 

Formula  and  method  used: 

Primary  Spillway:  Charts  for  steel  pipe  with  entrance 
control . 
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Earth  cut  emergency  spillway  and  dam: 


g  T 


Concrete  pipe  emergency  spillway:  Charts  for  concrete 
pipe  with  entrance  control. 


Mote:  Time  of  Concentration  From  Equation  Tc 

California  Culvert  Practice,  California 
Public  Works,  Sept.  1942. 


Highways  and 


SUMMARY  OF  DAM  SAFETY  ANALYSIS 

1.  Unit  Hydrograph 

a.  Peak  -  1012  c.f.s. 

b.  Time  to  Peak  1_3  Min. 

2.  Flood  Routings  Were  Computed  by  the  Modified  Puls 
Method 

a.  Peak  Inflow 

50%  PMF  2687  c.f.s.;  100%  PMF  5374  c.f.s. 

b.  Peak  Elevation 

50%  PMF  105.28;  100%  PMF  106.38 

c.  Portion  of  PMF  That  Will  Reach  Top  of  Dam 

33%;  Top  of  Dam  Elev.  104.3  Ft.  (Lowest  Point) 

3.  Computer  Input  and  Output  Data  are  shown  on  the  follow¬ 
ing  sheets  of  this  Appendix. 
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Max.  Inflow  =  2687  c.f.s. 
Max.  Outflow  =  1817  c.f.s. 
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